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As time passed, I realized the importance of giving more weightage to the second strategy. The emergency care given to children before they get admitted to the PICU is much more important to reduce the mortality and morbidity in our children and there are many more gaps to bridge in Paediatric Emergency Care to achieve this target.
Let me start by comparing the problems faced by children worldwide with the situation prevalent in Sri Lanka. In the world 1.2 billion people live on less than US$ 1 a day 1 . In Sri Lanka 8.9% of the total population live on less than US$ 1/day 2 . Worldwide, 2.4 billion lack adequate sanitation 3 . In Sri Lanka, 91% have improved sanitation facilities 3 . Worldwide, one billion people lack access to safe water 3 . In Sri Lanka, 90% of the population use improved drinking water 3 . In the world, 130 million children have no access to education 1 . In Sri Lanka, 6% of children between 5-17 years are not attending school 4 . Worldwide 350 million children work. 1 In Sri Lanka, 12.9% of children, ages ranging from 5-17 years, work 4 . Globally 8.8 million children die per year, most deaths occurring in the continents of Asia and Africa 3 . This is relatively more in Asia, because of the high density of population. According to the Registrar General Department in Sri Lanka, out of the total population of 20 million, the under 5 population is 9% 5 .
Let us consider the Millennium Development Goals (MDGs). "Are we achieving the targets or can we go beyond"? MDG goal number 4 is to reduce child mortality by two thirds from 1990 to 2015. The indicators of MDG 4 are:
• Under 5 mortality rate, • Infant mortality rate (IMR)
• Proportion of 1 year old children immunized against measles.
According to the Registrar General Department, the under 5 mortality was 22.2 in 1991 and 10.4 in 2007 per 1000 live births 5 . However, there is a discrepancy in these figures when compared with figures from the Family Health Bureau (FHB) and demographic health survey of UNICEF 2, 6 . The UNICEF figures of 32 in 1990 and 17 in 2010 are much higher than the Registrar General and FHB figures 5.6 .
According to the country reported data of 2010, like most of the other countries in the region, Sri Lanka is on track to achieve MDG 4 7, 8 . With the existing well established health infra-structure, we should aim to achieve the target much earlier than the other countries. Therefore, we need to identify the deficiencies and try to bridge the gaps.
In the world, over 40% of child deaths occur during the neonatal period 1 . Beyond the neonatal period, a significant number of deaths are due to diarrhoea, malaria, measles and HIV which is not the case in our country 5 .
According to the national statistics of Sri Lanka, 74% under 5 deaths were due to neonatal deaths in 2011 5 . Most of the neonatal deaths were due to prematurity, birth asphyxia, surfactant deficiency and septicaemia which are on par with the world trend 7 . The causes of death in older children are congenital heart diseases, encephalitis, respiratory infections and septicaemia 7 .
The same pattern is reflected in the institutional level data as well. For example, at Teaching Hospital Karapitiya, 63% of deaths under 5 years are neonatal deaths 9 . Therefore to achieve MDG-4 we have to concentrate more on neonatal deaths.
Today, wastage of a pregnancy is unacceptable. This is because
• The families are smaller, with declining population growth.
• Elderly mothers with late marriages • Sub fertile mothers with IVF pregnancies and • Improved obstetric quality care
Because of these, paediatricians who look after newborns are under tremendous pressure as the parents demand a healthy newborn with no disabilities, even irrespective of a stormy neonatal period. Surprisingly, there is a significant reduction in neonatal mortality, from 1945 to 2003 in spite of no neonatal intensive care units, no neonatologists and no ventilators available throughout the country Possible reasons for this reduction are:
1. 98% deliveries occur in institutions, attended by skilled birth attendants.
2. High literacy rate of women and 3. Free access to health care delivery system However, since then, the neonatal mortality has been stagnant. The neonatal mortality rate (NMR) at present is 10/1000 live births 6 . It is noteworthy that the percentage contributed by NMR for the infant mortality rate (IMR) has gone up, which indicates that we are still struggling to provide good quality neonatal care in the country 5 . It is obvious that if we need to reduce the under-5 year mortality, we need to invest on neonatal care.
In an article published in the Lancet in 2005, by Damstadt et al, 16 low cost evidence based interventions, which help to improve NMRs were highlighted 10 . While some of them are the duties of obstetricians, the paediatricians need to address the resuscitation of newborn babies as an intra-partum strategy and the postnatal strategies are breastfeeding, prevention of hypothermia, kangaroo mother care and community based neonatal infection case management. These postnatal strategies are well tested and are taught in the 'Essential Newborn Care' module in Sri Lanka but unfortunately the effective practice of these strategies are not being audited in our country, especially in areas where there are high NMRs.
When I started working in the PICU at LRH in 2001, I received many asphyxiated babies for ventilation, from all over the country. Even though the majority went home alive, most of them ended up with severe disabilities. Hence, I realized that effective resuscitation at birth is much more important to reduce the asphyxia related morbidity and mortality. Introduction of Neonatal Life Support (NLS) module to this country in 2006, made a huge impact on the morbidity and mortality caused by birth asphyxia.
It is with a great sense of humility that I take credit for the introduction of this module to our country. This was made possible as a result of a discussion I had with Dr. Babu Kumararatne, Consultant Neonatologist at the Royal New Cross Hospital in Wolverhampton, UK. He promised to organize a faculty with the approval of the resuscitation council of the UK. My job was to organize funds from this end. When I was desperately looking for funds, it was Dr Anoma Jayathilake, who introduced me to the UNICEF and convinced the UNICEF to fund the project. Eighty doctors, including 60 Consultant Paediatricians, were trained by the NLS Faculty of the UK and they handed over all the teaching material, including the slides and scenarios, to conduct the follow up programmes locally. A year later, the local manual was written by the members of Sri Lanka College of Paediatricians, appointed under the Health Sector Development Project. The follow up programmes commenced in 2007. The manual was revised on several occasions and 2010 guidelines are included in the present manual. Up to date 125 workshops were conducted, and a total of nearly 3000 healthcare workers have been trained by the local faculty, under the patronage of the Perinatal Society of Sri Lanka (PNSL) and the Sri Lanka College of Paediatricians (Table 1) . We have covered almost all the districts in the country, including the North and the East (Figure 2 ). The NLS course is a one day labour intensive workshop, needing 8 paediatricians as resource persons for 24 participants. The dedicated paediatricians, who were resource persons, spent a lot of time and energy in teaching, in spite of their busy schedules. It is most rewarding to see that deaths due to birth asphyxia were reduced in many hospitals like Mahamodara, Batticaloa, and Ragama after the introduction of NLS (tables 2-4). Training nurses and midwives on bag and mask ventilation has contributed to the improved statistics immensely, as these healthcare workers are physically present in the labour rooms throughout the day. Since the bulk of neonatal deaths are due to prematurity, it is vital to address this issue adequately. While good antenatal care, including antenatal steroids are in the hands of obstetricians, the paediatricians should take up the challenge of improving care provided for the pre-term babies.
Surfactant therapy is extremely important, to buy time till the lungs mature in pre-term babies with respiratory distress syndrome. Since it is an expensive drug, it took some time to convince the Ministry of Health to get surfactant to our hospitals. Prof Sujeewa Amarasena, the then President of the Perinatal Society of Sri Lanka, worked very hard with me, to make surfactant available to the government hospitals. Finally, we managed to get it in 2008. Since its introduction in 2008, surfactant use by the state hospitals has gone up remarkably. Inefficiency of getting the surfactant returns has lost the opportunity to audit the effect of this wonder drug on preterm survival.
Miranda Mugford in her article in Archives of
Diseases in Childhood in 1991 stated that prophylactic surfactant therapy for all babies, less than 35 weeks gestation, the cost per survivors would be reduced by 5%, and surfactant prophylaxis for all babies less than 31 weeks gestation, the cost per survivors would be reduced by 16% 11 . Further, Tubman et al showed that if the cost per quality adjusted life year is considered, the surfactant therapy cost much less, compared with other interventions like renal transplantation, coronary bypass and haemodialysis 12 (Table 5 ). In addition, in some centres, the available ventilators are being utilized 100% while in other centres, these are under-utilized. There were instances where Technical Evaluation Committees were not appointed when procuring the equipment. There are many machines without service contracts, because of lack of funds. This obviously adversely affects good quality ventilation. has about 600 admissions per year. We have analyzed the percentage of deaths in children with different diseases admitted to the MICU. As you can see 50% of children admitted to the PICU with septicaemia died in 2011, and 33% of children with CHD, 28% of children with meningo-encephalitis, 27% of children with pneumonia have died. However, the death percentage in DHF was only 14%. Most of these children admitted to our unit had late complications of the primary disease for a number of reasons. Therefore, it is important to optimize the management of ill children in a structured manner, from the time these children are admitted to hospital.
I am happy to state that our dengue survival has improved after the training we have had in Thailand in 2010, which was organized by the Epidemiology unit. I was fortunate to be one of the trainees in that group. This was further strengthened by the series of workshops conducted by the Thai experts in Sri Lanka in 2011, under the leadership of Prof. Deepthi Samarage the President of the SLCP at that time. LRH PICU receives extremely ill dengue children who have gone into shock more than once, very often with more than one organ failure. It is interesting to note that, there is not only improved survival but also a reduction in the requirement of ventilation and peritoneal dialysis after 2010, reflecting less fluid overload problem on admission (table 10) . This is obviously the result of application of the new knowledge by our Paediatricians which was given by the Thai experts. If we look at the national statistics of dengue deaths, it is evident that case fatality rate (CFR) of paediatric patients has reduced from 2010 onwards (Figure 3 ). I am glad to say that there is a marked improvement in the management of dengue in the paediatric age group 13 (Figure 4) . The rational application of simple principles, according to the patho-physiology of dengue, has improved the outcome of paediatric dengue patients. It is interesting to note that deaths within 24 hours, per 1000 admissions, per year, have reduced significantly from 2008 onwards ( Figure 5 ). This is because of the improved quality of care, provided at the LRH. However the total number of deaths, per 1000 admissions, per year has not changed significantly ( Figure 6 ).
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It is important to note that there are significant numbers of deaths on admission. This reflects the failure of identifying very sick children in the community by primary care doctors, either in the government sector or in the private sector, resulting in delayed initiation of appropriate emergency treatment and timely referral.
Figure 10
When considering these facts, to improve the childhood mortality rates, the strategies should be carefully planned and implemented both at community level and at institutional level. At community level, both preventive health staff and the General Practitioners should be trained for early identification of an ill child, initiation of emergency treatment, and timely referral. At hospital level, establishment of accident and emergency (A & E) unit / primary care unit (PCU) in base hospital upwards, improving the knowledge and skills of first responders of ill children, establishing "Medical Emergency Teams" in the hospitals will have a major impact. At Teaching Hospitals and District General Hospitals, strategies should be to make more high dependency and intensive care beds available and to establish proper retrieval teams. Let us consider the strategies at institutional Level in detail. Each member is well aware of his/her own role and the target is achieved within the shortest possible time period. The team should realize the importance of team work and they should appreciate that individual skill and competencies alone are not enough. So the idea is to make a team of champions rather than a champion in a team.
Establish A & E and PCU in hospitals

Improve knowledge and skills of management of very sick children among paediatric care
givers Almost all the trainees who returned after overseas training stressed the need to introduce structured modules related to emergency paediatrics like advanced paediatric life support (APLS) and NLS to this country. Even though they were exposed to critically ill children during their local training they were of the opinion that they were lacking the training to handle critically ill children in a structured manner till they had their overseas training.
Attempts to introduce the APLS module, which teaches the structured approach to a seriously ill child, were made in 2005 by Dr. Dayananda Bandara. Unfortunately it did not succeed due to the civil war in our country. In 2007 I met Dr. Jeramy Rafftos, then the President APLS of Australia and New Zealand. He promised to give us the fullest support to establish APLS courses in Sri Lanka. As it was not possible at that time for the Australian faculty to conduct the APLS course in Sri Lanka, I was given the opportunity together with Dr. Mudiyanse, to get trained in Australia to teach APLS. This was organized by Dr. Jeremy Rafftos and the Australian APLS society was kind enough to bear the cost of this training. Following the end of the war, I managed to organize the first APLS course by the Australian team in 2010. It was a huge task to undertake. Prof Deepthi Samarage, the President of the Health Sector Development Project (HSDP) allocated money for us to buy the manikins and equipment. The UNICEF was the main sponsor of the event. Since then the Australian APLS team has been visiting Sri Lanka annually conducting one provider course and one instructor course each year. Up to now 4 provider courses have been conducted by the Australian team where 60 paediatricians were trained. I was happy to see the enthusiasm of our paediatricians to get this training spending a course fee of Rs 25,000. This year too Australian APLS course would be held in Jaffna in late February.
Evaluation after the first APLS course in 2010 showed that participants were satisfied and appreciated the course thoroughly. The letter of appreciation given to the SLCP jointly by the participants included the following comment. "As participants, we felt that all the paediatricians, postgraduate paediatric trainees and medical officers working in paediatric A&E treatment units should participate in such courses to reduce the mortality of children presenting with life-threatening illness".
The Australian team also trained 30 paediatricians as instructors. Most of them have been given an opportunity to teach APLS in Australia as they were up to international standard. With the help of trained local instructors we have conducted 12 local APLS courses up to now. These were three full day workshops. Nearly 50% of participants were medical officers (MOs) from different specialties including ETU, ICU and anaesthesia. The rest were paediatric and critical care trainees. It is encouraging to note that over 90% of participants, rated the course as very good and excellent and 90% of candidates have said that they have acquired 75-100% new knowledge and skills on completion of the course. This was very rewarding to the enthusiastic instructors. Interestingly, 90% of participants have not been exposed to this type of course before. This shows a notable deficiency in our healthcare system, where the majority of the doctors attend to seriously ill children without being exposed to any structured resuscitation course. In developed countries, it has been made compulsory to follow the course every 4 years. The objective is to make sure that the children are safe in the hands of these doctors.
Quite a high majority of the participants of the local course thought the course would be very useful for ETU/A&E/PCU doctors. If we look at the LRH statistics again there is a significant number of deaths due to failed resuscitation in the ETU. As this was a very serious issue as far as the hospital is concerned, I was given the task of improving the ETU by the director. I realized that the reasons for the deaths due to failed resuscitation in the ETU are inability to identify seriously ill children, improper stabilization in the ETU, and lack of adequate knowledge and skills of the ETU staff to resuscitate and manage a seriously ill child perhaps due to the fact that they were never exposed to a structured training programme on resuscitation. Therefore, I made it compulsory for all ETU doctors to participate in the APLS programme at a concessionary rate. Here I appreciate the support given by our enthusiastic Director, Dr. Ratnasiri Hewage and the energetic Health Education Officer of LRH, Dr. Athula Wijesingha. Up to now, almost all LRH ETU doctors were trained in APLS. It is extremely rewarding to see that the impact of this training is clearly visible when comparing the deaths in the ETU due to failed resuscitation in 2011 and 2012. Sixteen deaths in 2011 have been reduced to just 5 in 2012.
Introduce the concept of rapid response team (RRT) or medical emergency team (MET)
The way forward is to establish MET or RRT in hospitals. In 2002, the patient safety committee of Royal Children Hospital in Melbourne identified unexpected cardiac arrests in the wards which were predictable. They realized that many of these were preventable, and to overcome this problem an MET team was established. The MET team consists of a team of doctors and nurses who are well trained and able to handle emergencies. On activation by the doctors or nurses, they should respond immediately to any ward to manage medical and surgical emergencies and liaise with the intensive care unit. The objective of MET is to prevent unexpected but predictable cardiac arrests in the wards predicted by deteriorating signs and symptoms and prevented by early vigorous treatment by expertise available elsewhere in the hospital. In the developed countries MET has made a huge impact on the outcome of seriously ill children. There was a dramatic reduction of child mortality in Royal Children Hospital in Melbourne after the introduction of MET team in 2002. I personally feel that by the introduction of the RRT or MRT concept to LRH, we should be able to reduce the total deaths per 1000 admissions per year further down which has been static for the last 10 years. However, establishing MET will not be an easy task as there are barriers. Some of these are high degree of ego, fear of criticism, and reluctance to change the behaviour and attitudes. The duties of the MET team are different to that of code blue team. The MET team stabilizes the patient before the arrest, whereas the code blue team is called when life threatening situations such as cardio-respiratory arrests occur. 4. Establish proper retrieval system & more intensive care beds made available At present it is the responsibility of the referring hospital to transfer the newborns and children to the receiving hospital. This is a significant problem, as we see transport related problems from time to time which contribute significantly to transport related morbidity and mortality. Therefore, as in developed countries we need to introduce the retrieval system. I am happy to say that the Emirates Foundation of Dubai has already agreed to donate a dedicated ambulance to initiate this activity at LRH. Ministry of Health has given the approval for this project. When a peripheral hospital consultant decides to transfer a patient to a tertiary hospital for ICU care I do not have to elaborate how much precious time is wasted in trying to get an ICU bed. This is in addition to the time taken to stabilize the critically ill patient. Some of the ICU beds are not fully utilized. The Ministry should ensure that all ICUs should utilize their bed capacity to the maximum. Appointing a bed manager can be a solution for this problem. Clinical audit is to identify strategies to improve the deficiencies. Risk management is to identify the omissions that might be detrimental to the patient and take appropriate actions to correct them. Unfortunately, we have not developed the culture of doing clinical audits. This should happen in each unit at hospital level and important decisions should be conveyed to the Colleges to develop appropriate strategies to improve the outcome and to advise the Ministry for implementation. Health authorities, who conduct confidential inquiries, violate some basic principles creating unpleasantness and concerns among caregivers. Such patterns prevent achievement of the desired outcome. The respective Colleges should take leadership in conducting clinical audits, confidential inquiries and risk management in order to have a better outcome.
Role of Advocacy of paediatricians
Most of the senior paediatricians concentrate mostly on clinical work forgetting the responsibility of the advocacy role and to advice the government on the strategies to improve the childcare which will have a major impact on national indices. It is important to note that when ineffective strategies are implemented by some stakeholders, it is a waste of money of the government and donor agencies. Therefore, paediatricians should be proactive in studying the disease trends and promote appropriate management and preventive strategies of national significance.
Plan for 2013
During this year, I would mainly concentrate on CPD programmes by:
• Intensifying the current CPD Programmes • Reducing case fatality rate of dengue from 0.4% to 0.1% • Introducing PEM module and "simulation concept" to CPD programme.
• Organizing annual session / Commonwealth paediatric gastroenterology and nutrition association • Strengthening the recording of data / statistics • Introducing the concept of clinical auditing • Inaugural Dr. Stella de Silva oration -we will be honouring the yeoman services of an eminent paediatrician and a great teacher who departed from us last year. Dr. Stella de Silva inaugural scientific oration will be held along with the annual scientific sessions of the college in memory of her.
Simulation based education-
Training using simulators is the latest strategy used to train healthcare workers to achieve necessary skills ensuring patient safety in developed countries. That means the procedures can be practised using simulators without causing harm to real patients in order to minimize first failed attempts and minimize adverse events subsequent to the procedures. This is exactly what is mentioned in the Hippocrates Oath. "I will prescribe regiment for the good of my patients according to my ability and judgment and do no harm to anyone. 
Why are CPD programmes important?
To pass both undergraduate and postgraduate exams only 50% marks are required. The question is, how are we learning the balance 50%? The medical officers acquire the balance 50% of the knowledge and skills during their training period under the supervision of consultants. Unfortunately, the consultants, after the postgraduate exams are not under supervision. Therefore, it is essential for the consultants to update their knowledge and skills by attending regularly to CPD programmes. In the developed countries certificates of attending these CPD programmes are mandatory and a target number of points should be achieved for the renewal of medical council registration. The conventional CPD programmes like lectures, will improve the diagnostic skills and therapeutic skills. But these will not improve and test the technical skills like structured approach and procedural skills and non-technical skills like attitude, team work and behaviour. However, the present CPD programmes, like APLS and NLS address all these issues. These time-tested modules are well in place in developed countries to achieve the above skills by the participants at the end of the day.
It is important to note that adult learning is different to that of children and the resource persons of the CPD programmes should be aware of this.
The Millers pyramid gives the concept of adult learning of skills 13 .
Figure 14: Miller's pyramid
According to Kirkpatrick's hierarchy of programme evaluation 14 at the end of the programme the participants will be satisfied with the knowledge and the skills they acquire which will change their behaviour and as a result of that it will have an impact on the society.
Figure 15: Level of Programme evaluation
The reduction of deaths due birth asphyxia following NLS and reduction of failed resuscitation in the ETU/LRH following APLS and reduction of dengue deaths after dengue training programmes are examples of the impact of new knowledge on the society.
According to the report of the external review of maternal and newborn in Sri Lanka, in 2007 October 15 , there are issues related to the present inservice training conducted by FHB.
• They are conducted in Ad hoc manner • There is no consolidated training plan • There is no synchronization or coordination at central level • The master training programmes do not appear to work well
Novice Expert Competent
• There is no monitoring, or evaluation of the quality of training However, there are constraints to implement successful CPD programmes.
• CPD programmes are not mandatory in our country • There is no structured mechanism at present • There is no budget allocated or only limited budget is available • The process of obtaining duty leave sometimes is an issue CPD programmes should be conducted by people who have the clinical and application authority in that field basically by respective colleges and societies. It has been observed that when these modules are conducted by authorities without any clinical background, one might not get the desired results. Therefore, as paediatricians, it is our duty to teach the paediatric caregivers to update their knowledge utilizing funds of the donor agencies or the Ministry of Health effectively.
I would like to wind up reminding you three quotations regarding knowledge.
• The greatest obstacle to discovery is not ignorance -it is the illusion of knowledge (Janiel J Boorstin) • Knowledge has to be improved, challenged and increased constantly or it vanishes (Peter Druder) • An investment in knowledge always pays the best interest! (Benjamin Franklin)
